Dopamine dosage is the main reason for panic, fear as well as exhilaration. In this study, it has been shown that the electron negativity of Cl, Br and F ions plays an important role in binding of these ions to dopamine receptors. The nervous quartiles effective drugs have been calculated via NMR and NBO approach. Moreover, the HOMO-LUMO energy gap of dopamine and its halogenated derivatives have been calculated at the B3LYP/6-31G* level. These calculations are so important in order to investigate many other diseases since it can exhibit the ability and relation between electron acceptor represents and electron donation in any brain activities. Finally, the accuracy of calculated result has confirmed by comparing the results to the experimental data.
INTRODUCTION
Dopamine is a nervous transporter which has a key role in the central nervous system. This nervous transporter has an important role in the normal functions of brain such as learning, memorizing (storage ability in mind), controlling the noise level and adjusting character. Also do-pamine is the brain's Cortex and this Cortex is responsible for human behaviors [1] [2] [3] [4] [5] [6] [7] [8] [9] .
Through the decades, dopamine has been always attracted by scientists due to important roles in many diseases such as schizophrenia,
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Parkinson's and depression (e.g. increase or decrease dopamine dosage in the body can cause disorder dopamine depression 10 .However the structure and reactivity of this molecule has not been investigated thoroughly [11] [12] [13] .
Understanding the structure, reactivity and stability of dopamine derivateis important for understanding the acting mechanism in the body sincethey determine the bonding ability to receptors. In this paper, the effect of electronegativity of atoms in the binding ability to receptors has been investigated in order to improve drug treatment of this common drug.For this purpose, the energy levels of dopamine molecules and electronegativity atoms such as chlorine, fluorine, bromine ions are calculated via NMR and NBO method [14] [15] [16] [17] .
Computational Methods
The structures of dopamine and halogenated derivatives were designed primarily using Chem. Bio Draw 12.0 (Scheme 1). The geometry of the systems has been optimized at the B3LYP /6-31G* computational level [18] [19] [20] . The optimization, NBO and NMR calculations of all systems are done by density functional theory (DFT) using B3LYP method and the standard 6-31G* basis set, by Gaussian09 suit of programs (Gaussian 09, Revision A.02) in the gas phase [21] [22] [23] [24] .
Mullikan charges on the atoms, dipole moments, and geometry parameters such as bond lengths were also determined by the same method. The energy barrier for rotation around the tow bond in the dopamine moleculeis also assessed and the results are represented in Table 1 and Fig.1 [25] [26] [27] .
RESULTS AND DISCUSSION

Energies
The E HOMO , E LUMO and HOMO-LUMO energygap (Eg;) of dopamine and halogenated derivatives were calculated using the B3LYP method and 6-31G * basis set and the results are presented in Table 4-9 and Table S3-S8 (Supplementary materials) 28 .
The energy levels are so important since the energy level for LUMO as an electron acceptor represents the ability to obtain an electron and the energy level of HOMOrepresentsthe ability to donate an electron. As shown in Table 4 -9, the(Cl) 2 -Dop moleculeh as the lowest energy gap is -175.7456 Kcal/mol and the dopamine molecule has the largest energy gap is-130.9417 Kcal/mol [29] [30] [31] .
Geometries
The structures of dopamine and halogenated derivatives were designed primarily using of Chem. Bio Draw 12.0 in scheme 1 and the obtained results were compared to other derivate at the end. The optimization, NBO and NMR calculations of the whole systems are done by density functional theory (DFT) using B3LYP method and the standard 6-31G basis set using Gaussian 09. The optimized geometrical parameters, such as Dipole moment (Debye), energy of structure formation (HF;kcal/mol) and enthalpies (H), Gibbs free energy (G) are listed in Table 4 -9.As shown in Table 4 -9, the (Br)2 -Dop moleculehasthe lowest G is 72.059013Kcal/mol and the dopamine molecule has the largest G is 91.416315 Kcal/mol. The molecule has the lowest H is 102.29162Kcal/ mol and the dopamine molecule has the largest H is 122.32726 Kcal/mol. 
NMR
Nuclear magnetic resonance (NMR) is very powerful tool in studying microscopic phenomena in physics, chemistry, biology and medicine. Determination of spectral parameters using the quantum-chemistry methods helps in the assignment and interpretation of the experimental data 32 . In this study, NMR has been used for 
The optimization and NMR calculation are done by density functional theory (DFT) using B3LYP method and the standard 6-31G* basis set in the gas phase. Table 2 Table S1 and S2 [36] [37] [38] .
NBO analysis NBO method gives useful information about interactions in both filled and virtual orbital spaces which could enhance the analysis of intra NBO analysis is based on a method for optimally transforming a given wave function into localized form, corresponding to the one-center ("lone pairs") and two-center ("bonds") elements of the chemist's Lewis structure picture. In NBO analysis, the input atomic orbital basis set is transformed via natural atomic orbitals (NAOs) and natural hybrid orbitals (NHOs) into natural bond orbitals (NBOs) [40] [41] [42] [43] . Table 4 -9 lists the calculated occupancies of natural orbitals. The calculated Natural bond hybrids and are also given in this table [44] [45] [46] . Table S3 -S8 show share of orbitals contribute in the bonds (BD for 2-center bond).
According to calculations, the nitrogen atom forms three single bond (sigma bond) with two hydrogen atoms H 19 and H 20 (N 9 -H 19 and N 9 -H 20 ), and a carbon atom C 8 (  C 9 -N 9 ) and a lon pair orbital (Lp). As seen from Table S3 47 .
CONCLUSION
In the present work, atheoretical analysis of dopamine and its halogenated derivate has been performed in order to obtain the dipole moment (µ) and energy of structure formation (HF)of dopamine and it halogenated derivate. Also the thermodynamic parameters of this compound has been studied and according to the results, it has been found that the amount of Gibbs free energy(G) and standard enthalpies (H) of dopamine and its halogenated derivatearepositive value, therefore dopamine and its halogenated derivateareunstable structure. Moreover, the chemical shifts of these molecules have been simulated using quantum mechanics.Finally, the Natural Bond Orbital (NBO) analysis has provided the detailed insight into the type of hybridization and the nature of bonding in dopamine and its halogenated derivate.
